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WEAPONS  BRANCH  MC  S(;{»rrPt>ii''NT  TRTALS  WING 
Boport  on 


charges  and  APAPTORS.  blank,  for  lOSmm  TK  GUN  L7 


Authority 

1.  Verbnl  Authority  from  iI3D(ASP  1?) 

Ala 

2.  lo  dotannine  the  reallstio  effeot  and  aqy  llmitatlona  of  thla 

type  of  blank  ammunition. 

Bouipnent 

3.  Centurion  iOk  12  No  43  BA  88 

Barrel  No  Ij/1962  in  1st  quarter  of  life. 

Anamition 

4.  Thla  oonalats  of 

e.  Adaptors .  Blank  are  made  from  IQ^nm  cartridge  caaee, 

into  which  is  fitted  the  special  adaptor  he^.  (See  photograph  l). 
This  head  has  a  cavity  and  two  sprin^loaded  oatohes  for  holding 
and  retaining  the  oharge.  At  the  base  of  the  cavity  is  a  ooil 
spring  which  pushes  the  oharge  against  ths  retaining  oatohes  and 
assists  removal  of  the  oharge  when  the  oatohes  are  released.  An 
sleotrioal  oonnsotion  runs  fron  the  base  of  the  oavity  to  the 
noxnal  piinier  oontaot  at  the  base  of  the  cartridge  case. 

b.  Chaines.  Blank,  which  have  the  appearanoe  of  small  trunsated 
oonss.  (See  photograph  2).  A  detonator  is  held  in  a  brass  plug 
at  the  smaller  end  of  '^e  oone.  The  oharge  fits  into  the  adap> 
tor  (see  photograph  3)  By  being  iightlypushed  against  the  spring, 
the  lip  at  the  base  of  the  oone  pushes  the  retaining  plungers 
outwards  against  the  action  of  their  springs  when  the  onarge  is 
ijoserted.  Vdisn  the  oharge  is  fully  home  the  retaining  oatoh'? 
springs  reassert  themselves  and  the  oharge  is  held  in  position. 
(See  photograph  4),  After  firing  the  spent  oharge  oone  oan  be 
released  bf  pressing  the  lower  portion  of  the  retaining  plungers 
to  allow  ths  adaptor  spring  to  push  out  the  oone  which  oan  be 
removed  hjr  hand.  The  oharge  detonator  oap  makes  oontaot  with 
the  eleotrloal  oonneotor  at  the  bottom  of  the  adaptor  oavi^. 

3.  (kioe  a  oharge  has  been  fitted  to  the  adaptor  the  ooiqplete  blank 

round  oan  be  loaded  and  fired  in  the  nozmal  manner. 

6.  Adaptors  and  charges  were  marked  as  follows  : 

a.  Adaptors  marked  on  base 

Adaptor  L2A2 
103bib  Tk 
RW  244 

Lot  2  RLB 

1965 


b.  Charres  painted  on  aide  of  cone 


HEQN  P8  JttJM/1819 
CY  V65 

Some  charges  reoeived  were  maunfacturing  rejects  (see  photograph  2) 
but  all  subsequently  functioned  satisfactorily.  Defects  were  high 
or  low  gauge  measurement  and  faulty  cone  lip  turnover. 

Procedure 

7*  I'he  following  teats  were  carried  out  on  two  days  during  March. 

Day  0MB 

8*  Weather  Dxy  and  sunny,  v^indspeed  12  ft/sec  during  the  teats. 

'Jest  1.  a.  S^qperlenoed  Officer  and  NCO  observers  were  placed  at  ranges 
of  350,  400,  800,  1000  and  1400  metres  from  the  firing  tank. 

b.  Four  series  of  three  charges  each  were  fired.  In  each 
series  a  defect  charge  was  fired  in  random  sequence.  The  three  charges 
in  each  series  were  fired  as  quiclcly  as  possible. 

0.  The  tank  d±iver  was  in  position,  closed  down  for  the  first 
two  series,  opened  up  for  the  second  two  series.  Ha  wore  headsets  for 
all  series. 

10.  Results  1.  a.  All  observers  reported  that  there  was  a  very  realistic 
flash  and  volume  of  smoke  produced  from  each  charge.  The  difference, 
if  any,  between  charges  was  not  noticeable.  Althou^  each  observer 
knew  the  position  of  the  firing  tank,  all  agreed  that  the  flash  and 
smoke  would  be  sufficiently  distinctive  to  attract  attention  to  a 
camouflaged  position. 

b.  The  driver  reported  that  there  was  no  discomfiture 
either  opened  up  or  closed  down. 

0.  The  turret  crew  was  opened  up  and  reported  that  the 
discomfiture  from  fumes  was  considerable  after  each  three  charges. 

The  loaders  duties  were  particularly  uncomfortable  as  the  breech 
had  to  be  opened  by  band  and  in  bending  forward  to  open  and  remove 
the  adaptor  he  had  to  put  bis  face  into  a  oloud  of  fumes  from  the 
breeob. 

d.  The  adaptor  bead  or  catches  did  not  become  too  hot 
(although  warn)  to  handle  with  bare  hands  but  the  lip  of  each  fired 
charge  was  very  hot  and  could  not  be  touched  with  bare  hands. 

11.  Test  2.  a.  The  tank  was  placed  in  front  of  a  7'x7'  gridded  canvas 
screen  at  successively  20,  13,  10  and  3  metres. 

b.  One  observer  was  each  side  of  the  screen  at  a  distance 
of  10  metres,  looking  at  the  screen.  The  driver  was  in  position, 
without  headsets,  opened  up. 

0.  At  eaoh  tank  position  two  charges  were  fired  at  the 
canvas  screen. 

12.  Results  2.  a.  During  each  charge  firing  the  observers  noticed 

'f regents'  being  projected  forward  frn)  the  mussle.  These  were 
found  to  be  the  olroular  waxed  paper  base  of  eaoh  charge. 

b.  At  no  range  was  the  screen  narked  in  any  manner. 

At  only  the  3  metre  range  was  the  screen  affected  by  blast,  when 
it  was  pushed  back  about  6  inches  and  then  reasserted  Itself. 

0.  At  no  time  did  either  observer  feel  any  discomfiture 
from  noise  or  blast.  They  did  not  at  any  tine  look  directly  at  '^e 
gun  mussle  but  the  flash  was  not  troublesome. 

d.  Similar  results  to  para  10. o.  were  reported  by  the 
turret  crew. 
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13»  ItBt  5.  Two  observers  were  placed  20  metree  forward  of  the  tank 
with  their  backs  toward  it  and  two  charges  fired  at  a  point  two 
metres  above  their  heads. 

14*  Results  3.  l^either  observer  felt  any  discomfiture  from  noise  or  blast. 

15<  Test  Ut  A  4~pane  window  frsuae  measuring  3'xl7'  supported  on  a  wooden 

frame  3*  above  the  ground  was  placed  2  metres  in  front  and  2  metres  to 
a  flank’  of  the  gun  muzzle.  Two  charges  were  fired. 

16.  Results  4.  There  was  no  damage  to  the  glass. 

17*  Test  5.  The  tank  was  placed  in  front  of  a  6-pane  window  frame 

measuring  4'xl7'  supported  in  a  wooden  frame  3'  above  the  ground 
at  Buocesslve  distances  of  13«  10,  3  and  2  metres.  Two  charges 
were  fired  at  each  range  with  the  gun  pointed  directly  at  the  frame. 

18.  Results  5.  The  window  panes  were  all  blown  out  at  2  metres.  There 
was  no  apparent  damage  before  this  range. 

19.  Test  6.  An  attempt  was  made  to  fire  a  charge  which  was  not  oorreotly  - 
held  In  place  in  the  adaptor  head. 

20.  Results  6.  a.  It  proved  impossible  to  fire  a  charge  which  had  not 
been  pushed  home  past  the  retaining  plungers. 

b.  One  charge  was  Inserted  at  an  angle  so  that  it  was 
held  by  one  plunger  only.  This  charge  fired  satisfactorily  and  on 
withdrawing  the  adaptor  case  it  was  found  to  have  been  set  back  into 
the  second  plunger  and  fully  home. 

Day  TWO 

21.  ffeather  Dry  and  sunny.  Wind  speed  18  -  20  ft/seo  during  the  trial. 

22.  Test  7.  a.  The  tank  was  placed  in  dry  heather  with  a  background  of 
dark  oonlferous  trees.  The  sun  was  at  approximately  30°  elevation 
dlreotly  behind  the  tank. 

b.  Experienced  observers  were  placed  at  1000m  and  2000m 
directly  upwind  of  the  tank.  Observers  knew  the  approximate  loc¬ 
ation  only  of  the  tank  and  were  looking  into  the  sun. 

0.  A  series  of  three  charges  were  fired  directly  at  the  observers 
and  into  the  wind.  The  gun  was  then  traversed  1600  mils  so  that  the 
line  of  fire  was  at  right  angles  to  the  observers  and  wind  and  a  fur¬ 
ther  series  of  three  charges  fired. 

23.  Results  7.  a.  The  flash  and  smoke  were  clearly  visible  to  obser¬ 
vers  fdien  the  gun  was  fired  into  and  aoress  the  wind  at  both  ranges. 

b.  Observers  at  lOOOm  distinctly  heard  the  sound  of  firing 
when  the  gun  fired  into  and  across  the  wind. 

0.  Observers  at  2000m  heard  only  two  charges  fired  when 
the  gun  was  fired  directly  into  wind.  Nothing,  was  heard  when  the 
gun  was  fired  across  the  wind. 

d.  After  firing  one  charge  it  was  discovered  that  the 
brass  detonator  plug  of  the  charge  bad  separated  from  the  remainder 
of  the  charge  case.  This  was  subsequently  found  on  the  ground  3 
metres  forward  of  the  gun  mussle.  This  malfunotlon  oooured  with 
a  oorreotly  manufactured  charge. 

9hfE£>  HfrtdW 

24*  Firing  the  blank  oharges  makes  the  gun  barrel,  ohamber  and  breeob 
neobanisa  vezy  dirty.  There  is  a  very  mazked  carbon  deposit  after  firing 
eaob  oharge,  soeie  of  which,  because  of  laok  of  obturation,  makes  its  way 
past  the  oartridge  ease  into  the  breeoh  mechanism.  The  carbon  build-t;^ 
in  the  ohamber  is  oonsiderable  after  3  hr  6  oharges.  After  19  oharges 
had  been  fired  the  deposits  in  the  barrel  remained  smouldering  when  the 
adaptor  was  removed.  On  one  occasion  when  pointing  diraetly  into  wind 
some  of  this  smouldering  deposit  was  blown  back  into  the  turret  iriien  the 
breeoh  was  opened. 
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25*  At  this  stage  a  fresh  charge  was  loaded  Into  the  chamber  to  see  if 
a  "eeok-off  would  occur.  After  minutes  no  cooking-off  had  taken 
place  and  the  charge  appeared  to  be  completely  unharmed  although  slightly 
wan.  This  charge  subsequently  fired  satisfactorily. 

26*  After  10  -  12  charges  had  been  fired  the  breech  meachanism  failed 
to  close  properly  due  to  becoming  fouled  with  carbon  deposit.  After 
wiping  down  and  the  mechanism  worked  satisfactorily  for  another 

8- 9  rounds  before  requiring  further  attention. 

27*  The  adaptor  head  gets  very  dirty  after  one  charge  and  the  degree  of 
fouling  after  4-3  charges  is  such  that  the  cup  of  the  adaptor  head  needs 
wiping  out  if  the  charges  are  to  be  Inserted  properly,  failure  to  do  this 
Mans  that  the  charge  has  to  be  forced  home  and  tends  to  jam  so  that  the 
qpring  cannot  push  it  out  of  the  adaptor  head  when  the  plungers  are  rel¬ 
eased.  This  means  removal  by  screwdriver  or  similar  tool,  it  cannot  be 
prised  out  by  hand  because  it  is  too  hot  until  allowed  to  cool  off  for 

9- 6  minutes. 

28.  Due  to  contact  with  the  very  dirtj'  adaptor  head  the  loader's  hands 
and  clothes  quiclJ.j'’  become  fouled  with  the  grey  carbon  deposit. 

Cleaning 

29.  The  main  armament  was  stripped  and  thoroughly  cleaned  within  2  houre 
after  fixing.  No  difficulties  were  experienced  in  removing  the  dix*t  at 
thie  etage,  but  a  definite  circular  mark  just  forward  of  C  of  R  was  left 
in  the  barrel  which  could  not  be  removed  by  scrubbing.  It  is  considered 
that  olesuiing  must  be  done  as  soon  as  practicable  after  firing  these  blank 
chargee  eince  the  carbon  deposit  may  harden  if  allowed  to  remain  for  long 
periode  (overnight)  and  will  then  be  difficult  to  remove.  Gunfitter’e 
r^>ort  is  at  Annexure  'A' . 

30.  a.  One  adaptor  was  cleaned  immediately  after  use,  and  one  allowed 

to  stand  for  24  hours.  The  length  of  time  to  thoroughly  olean 
each  is  considerable  (see  Annexure  'A'). 

b.  Care  must  be  taken  to  remove  all  surplus  oil  from  the  adaptor 
head  cavity  in  the  vicinity  of  the  electrical  contact  to  preserve 
insulation. 

31.  Since  the  fouling  is  in  the  form  of  a  ll^t  grey  dirty  duet  the 
barrel,  breech  neohanisn  and  adaptors  blaidc  should  be  as  dry  as  possible 
before  using  this  type  of  ammunition.  It  is  then  possible  to  blow  or 
brush  off  a  great  deal  of  the  deposit  as  it  builds  up.  Oiled  or  greased 
parts  will  osuse  the  deposit  to  coagulate  and  clog  the  working  parte. 

31.  Adaptor  heads  should  be  thoroughly  wiped  after  every  9-6  ohargee 
fired  and  the  breech  mechanism  brushed  or  wiped  clean  with  dry  rag  as 
frequently  as  possible  when  using  this  type  of  blank  ammunition. 

lissftfli 

32.  The  adaptor,  blank,  will  fit  into  the  projectile  stowage  racks  of 
Centurion  Kk  12.  In  order  to  allow  recharging  to  be  carried  out  reasonebljr 
easily  it  is  suggested  that  two  adaptors  are  necesseury  for  each  tank. 

33*  The  charges  were  provided  loose  for  the  trial.  It  is  suggested  that 
if  accepted  for  Service  use  they  are  packed  in  cylindrical  containers  idtlob 
can  be  fitted  into  Centurion  ammunition  racks.  It  is  considered  that  most 
loadwrs  will  stow  their  'ready'  charges  in  the  loaders  oddments  bin. 

BalUbility 

34*  There  were  no  misfires.  Three  of  the  charge  oases  split  during 
firing  and  the  braes  base  plug  of  one  charge  was  projected  forward, 

(see  para  23*d.}. 
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Conol^on» 

3$*  Hi*  eharges  and  adaptors,  blank,  provide  a  realistic  and 

apparently  eoonoiaioal  oeans  of  simulating  tank  gunfire^ 

36*  !%•  Uaat  affects  appear  to  be  very  It  is  apparent  that 

personnel  mthout  ear  protection  can  sta^"20  metres  in  front  or  10  metres 
to  a  flank  of  the  muszle  without  detrli^tal  effects  from  blast.  The 
possibility  of  window  damage  would  appear  to  be  small  unless  the  charge  is 
fired  very  close  to  the  window.  Bo>h  these  points  need  checking »by  the 
Ordnance  Board  particularly  in  vi^  of  the  possibility  of  large^fra^nents 
balng  projected  forward  (para  2'yCi.,). 

yi%  The  firing  of  these  ch/Si'ges  produces  a  very  considerable  degree  of 
dirt  and  funes.  The  latte^ are  uncomfortable  in  a  tank  opened  un  after 
firing  5  «  6  rounds  rapid^ira,  particularly  for  the  loa'l< 
fume  extractor  cannot  ^iferate,  fumes  must  be  aoceoted,  b 

a  serious  nulsanoe. 


Bsoommendations 


38.  '  It  is  rsodnunended  that  the  adaptor  and  charges  be  accepted  for 

Servloe  use,  ^bjeot  to  safety  clearance  by  the  Ordnance  Board,  since 
they  provid^/a  simple  means  of  simulating  tank  gunfire 

39*  It  Li  further  recommended  that 

^  The  design  authorities  be  urgently  requested  to  consider  altering 
the  oot^osition  of  the  charge  to  reduce  the  amount  of  dirt 
deposited  on  the  barrel,  breech  mechanism  and  adaptor  after  firing. 


b.  The  Ordnance  Boeu'd  be  asked  to  confirm  the  blast  effect  distance 
reoorded  during  the  trial  and  to  clear  the  blank  charge  for  safety 
•s  a  matter  of  urgency. 
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/.iiue->aire  'A' 


GUiaj'inERS  REPORT  AFTSH  FIRINS  ON  DAY  OITi) 


ADAPl'ORS.  BLAIuC.  105mm. 

1.  Cleaning  after  firing 

Number  of  blanlcs  fired  per  adaptor  ...  1? 

Two  adaptors  v^ere  selected  for  cleaning  trials,  'A'  was  cleaned 
immediately  after  firing,  'B*  was  cleaned  24  hours  after  firing. 

2.  Cleaning  Materials 

Cotton  waste 
Cleaning  rag 
Oil  OMD  110 
Oil  OM  13 

3.  General 

Both  rounds  were  in  s  similar  condition.  The  adaptor  heads  were 
covered  externally  with  a  carbon  deposit,  partly  caked  and  partly  loose. 

This  deposit  extended  down  to  approximately  2"  below  the  top  of  the  brass 
case.  Internally  the  deposit  was  mainly  caked. 

4.  Blank  *A' 

Cleaning  time  was  approximately  30  minutes.  The  loose  oarbon  was 
wiped  off  with  an  oily  rag.  Continuous  application  of  the  various  oils 
removed  most  of  the  caked  carbon  but  not  all  of  it.  The  hard  caked  oarbon 
remained,  even  after  soaking  in  oil  for  several  hours.  This  carbon  was 
found  in  ^ots  on  the  top  of  the  adaptor  head,  under  and  on  the  clips, 
and  internally  on  the  cone  seating. 

5.  Blank  'B' 

Cleaning  time  was  approximately  45  minutes.  The  cleaning  procedure 
was  the  same  as  for  Blai^  'A*.  The  loose  carbon  was  harder  to  remove  and 
the  hard  caked  deposit  was  more  extensive,  especially  around  the  clips. 

6.  Conclusions 

It  would  seem  that  an  abrasive  is  the  only  practical  way  to  remove 
all  the  hard  caked  carbon,  and  immediate  cleaning  is  easier  than  delayed 
cleaning. 

BAt^REL  CLEAfflNQ  AFTER  FIRING 

7.  The  number  of  rounds  fired  was  34.  Barrel  in  first  quarter  of  life. 
Cleaning  was  carried  out  within  2  hours  of  firing.  Due  to  the  large  amount 
of  loose  oarbon  produced  it  was  necessary  to  remove  the  breeob  block* 
Cleaning  procedure  was  as  normal  for  after  firing. 

8.  Cleaning  Materials 

Cleaning  rag 
Oil  OM  13 

9*  Observations 

After  cleaning  the  barrel  was  left  dry  and  visually  inspected.  It 
was  observed  that  a  deposit  of  what  speared  to  be  caked  carbon  was  present 
starting  at  a  point  approximately  3"  forward  of  C  of  R.  The  deposit  started 
all  around  the  bore  from  this  point  and  was  on  the  grooves  and  lands. 

Between  10  o'clock  and  2  o'clock  the  deposit  extended  forward  for  approx  6". 
Between  2  o'clock  and  10  o'clock  the  deposit  extended  forward  for  approx  2". 
After  further  sorubbing  the  deposit  was  reduced.  At  this  point  the  gauge 
plug  boro  low  limit  was  passed  easily,  with  a  slight  stickiness  at  the 
point  of  the  deposit,  ^e  following  day  two  HESH  Prao  rounds  were  fired. 
After  normal  cleaning  after  firing  there  was  still  a  slight  deposit  observed 
in  the  grooves  at  the  point  3"  forward  of  C  of  R  between  2  o'clock  and  6 
o'clock.  This  deposit  was  reduced  still  further  by  scrubbing  at  that  point, 
but  was  not  removed  entirely. 
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10.  Conoluslona 


The  hard  oaiton  deposit  is  extremely  difficult  to  remove  and 
would  appear  to  build  up.  A  ' cleaner*  round  and  scrubbing  over  a 
week  would  seem  the  best  way  to  remove  the  deposits. 
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Blank  charge  about  to 
be  Inserted  into  adaptor. 


Photograph  4  " 

Blank  charge  in  firing 
position  in  adaptor. 
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